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Fig. 1. Multiple-Relay-Node-Aided Cooperative Communication Scheme.
considered for the sake of simplicity. Furthermore, due to the symmetry of channel allocation among users, we
focus our attention on the information transmission of the source terminal TS seen in Fig. 1, which potentially
employs (U −1) relay terminals TR1,TR2,··· ,TRU−1 in order to achieve cooperative diversity by forming a VAA.
Without loss of generality, we simply assume the employment of a single antenna for each terminal, and a unity
total power P shared by the collaborating mobiles for transmitting a symbol, namely,
 U−1
u=1 Pru = 1−Ps, where
Ps and Pru represent the power consumed by the source node and the uth relay node, respectively.
In order to avoid channel estimation in the user-cooperation-aided systems considered, the source node differen-
tially encodes its information symbols vsd[n] ∈ Mc = {ej2πm/M;m = 0,1,··· ,M − 1}, each of which contains
log2 M-bit information, as: ssd[n] = ssd[n − 1]vsd[n]. For the sake of mitigating the impairments imposed by the
time-selective channels on the differential transmission, frame-based rather than symbol-based user-cooperation is
carried out, which is achieved at the expense of both a higher detection delay and increased memory requirements.
Hence, the source continuously broadcasts Lf differentially encoded DPSK signals ssd[n], (n = 0,1,··· ,Lf −1)
during phase-I, while the destination as well as the relay terminals receive and store them. In the ensuing phase-II,
the DAF scheme [4] is employed by the relay node. Speciﬁcally, the amplifed signal transmitted by the uth relay
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Fig. 3. BER performance improvement achieved by the MSDSD employing Nwind = 11 for the DAF-aided DQPSK-modulated two-user
cooperative system in a time-selective Rayleigh fading channel.
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Fig. 4. The impact of the relative mobility among the source, relay and destination nodes on the BER performance of the DAF-aided
DQPSK-modulated two-user cooperative system in Rayleigh fading channels.
frequency of fd = 0.03 and fd = 0.001 for each link in the user-cooperation aided system, respectively. In all the
three situations, only one of the three nodes in the two-user cooperation-aided system is supposed to move relative
to the other two nodes at a speed resulting in a normalized Doppler frequency of 0.03, while the latter two remain
immobile relative to each other, yielding a normalized Doppler frequency of 0.001. Since the channel quality of the
direct link characterized in terms of its grade of time-selectivity predetermines the achievable performance of the
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